Introduction
At graphic reproduction in visual area primary selection is performed when picture, graphic or generated image is practiced in image editing and correcting applications where separation process is carried out. Platemaking procedure and printing process are following steps. Human procurable visible area and color comprehension are granted along illumination source that is applied. Colors, hues, saturation, intensities and other visual experiences are provided by existing light absorption/reflection properties of all objects, media, materials that are surrounding us. Image capturing devices in visual area utilize RGB imaging system and additive color mixing principles. On the other side basic graphic reproduction utilizes standard subtractive color mixing principles using CMY, CMYK inks. It is possible to use some other dedicated color system such as hepta or hexachrome, or some other custom developed inks/color system. Standard graphic reproduction applies /for visual area/ subtractive separation forms for cyan, magenta, yellow and black ink. Prior to that step, conversion RGB to CMY(K) color models as well as printing parameters for chosen printing procedure has to be done [1] , [2] . For the purpose for twin colors creating for hidden image demand, adequate achromatic interchange has to be performed [3] , [4] . Such procedure leads to double image formation in extended area. [5] , [6] . For secondary image visualization we developed appropriate instrumental procedure. Procurable photographic equipment has to be attuned, so specific features upon imaging and visualization at NIR (Near Infra Red) technology could be practiced for extended instrumental experience [7] , [8] .
Visual domain separation
Primary color separation intended for visual domain usually is made by photographic or imaging equipment by capturing luminous and chromatic characteristics of target object. RGB to printing CMYK purposes is usually a programming module incorporated in image correction and manipulation applications. A CMM (color management module) procedure connects color spaces, and ensures optimal reproduction, gamut and image range for chosen printing procedure (for visual area achromatic function [9] , [10] in image correcting apps for NIR purposes exhibits not suitable, so we withdraw that approach and developed our own. In literature we perceived some appliance of hidden image, but visual only monochromatic [11] , [12] . Correction modules incorporated in image correction apps support variety of specifications described as ICC (International Color Consortium) profiles and ISO (International Organization for Standardization) regulations. Unfortunately, numerous optical characteristics of numerous interesting substrates and dyes for NIR technology are neither described and nor defined. They have to be analyzed, specified, and cataloged. Aimed separation with involved infrared twin colorants is published in works established on new theoretical postulates named CMYKIR [15] , [16] . Recent works include spectroscopic valuation with twins dyes equality confirming in visual domain, and diversity in NIR spectral domain [17] . Appliance of IRD process is comprehensive in textiles where textual information is hidden in clothes [18] . Security printing on transparent foils with invisible contents is applied for exotic products as instance for expensive aronia sauces [19] .
Extended NIR separation
NIR technology we dedicated invented for extended image perception often utilizes (for standard reproduction) non standard substrates, media and inks. Procedure incorporates standard separation and reproduction for visual domain, but also absorption/reflection properties for process and other suitable materials in expanded and extended NIR domain. Expanded area is responsible for secondary image, we can describe it as "secondary selection", and its instrumental determination as exhibition quality of secondary image [13] . Separation module described at initial investigations is soon partially changed, widened, and supplemented with additional operational performances. So stability of secondary image is assured. As the NIR process is performed alongside to visual, achromatic module is adjusted and customized for NIR developing and originating suitable and appropriate "twin colors". Alternative procedure of "visual achromatic interchange" in NIR technology accepts fixed achromatic rate at twin color pairs "twins", generating. As twins are essential in visualization process in visual area but in NIR also, their mutual ratio has to be strictly defined, but custom designed for visual and NIR domain [14] .
Professional aid for such investigations was made with forensic analyzing optical device Projectina 4500, covering spectral and barrier investigations in observed domain. (Ultra Electronics Forensic Technology, www. projectina. ch). Fig. 1 shows spectral properties of Wratten filter series that can be used in NIR domain optical investigations, from barrier scanning to Z image visualization. 
Twin pairs in visual and extended domain
Graphic arts practiced achromatic interchange allows defining und generating a variety of the same experience colors, including "color twins". We are showing this possibility as a dedicated example, while combining various coverage CMY and K inks, Fig. 2 and Fig. 3 AB1 is a CMY+K combination and AB2 is pure CMY combination. Original scientific paper Agić A. et al. Coverages are so adjusted that visual response for twin pair is quite the same, and absorption curves are overlapping. In NIR domain absorption behavior if the twin pair is different. Such behavior is suitable for extended experience and instrumental visualization possibility. Information about spectral absorption behavior in NIR (700-1000 nm) for various substances are mainly not examined and available. These parameters we have to specify for each single case, so by surrounding tuning process, reproduction parameters would be adjusted for practical but efficient reproduction purposes. Most visualization imaging devices are sensitive up to 1200 nm, so with proper adjustment they can be used separate for visual and/ or for NIR purposes. That adaptation ensures Z image visualization, but also could be used for investigation absorption/reflection properties of dyes and materials from visual domain to Z domain.
Importance of extended separation in NIR technology for secure secondary image identification, a survey

Achromatic interchange domain
As stated before, standard color management intended for color managing in visual area, as well as achromatic principles are incorporated in image processing and manipulation apps. According to digital data arrangement, achromatic option offers "no, low, middle or high" interchange rate. This implies that the rate can differ from one position to another on the picture, according to pixel value specially at high color pictures (nature 
Visual and NIR resolving
In visual area "color separation" is performed on a way that is modulated for screen or printing purposes. For printing purposes we describe that (primary) subtractive colors carry out separation states, forming separate printing forms. Other colors in a printing form are represented as nonprinting elements. According to autotypic principles fourth color can be black, usually designated as key (K). Sequence of printing forms originates color reproduction. In visual viewing this coloration situation is visual enabled, while in extended area is different, as shown on Fig. 3 . We must point out that spectral absorption curve of â K= 0.4 renders similar shape as achromatically realized twin, particularly in extended area. At the same time absorption rate of CMY combination twin in extended area approximates to the (white) substrate absorption. This describes also the upper limit of the Z response, as well as ∆Z yield.
Some highlighted examples of dual image technology, a survey
We accept the fact that any color, dye, pigment, substrate, media or substance that surround us, expresses some specific absorption/reflection features at preconditioned illumination conditions. Standard graphic arts reproduction is mostly interested in "visible" part of spectrum. There is appearance of different spectral behavior in visible (V) and NIR (IR) domain of some inks, process inks, spot colors and/or some certain acceptable media. According to such diversity we appointed basic principles of dual images consistency. Original scientific paper Agić A. et al.
Importance of extended separation in NIR technology for secure secondary image identification, a survey
Some of our incipient works are linked to monochrome visual appearance. They expressed explicit significance and requirement for stability of predicted dual colors. Importance of dedicated reproduction parameters tuning is crucial. Standard reproduction reduction rate is advanced to linear predefined rate of K coverage (â K ). As shown of Fig. 4 reproduction conditions are stable. Transferring the file without detailed coverages customization to another printer will cause images instability, ghosting and similar disadvantages. Repeated scanning, reimaging and similar actions and reproduction are not acceptable. They do not express desirable result, so originally of dual images is preserved. For enhancing reproduction parameters of twin colors we managed regression analysis of some colors. Fulfilled reduction functions some facts were manifested: coverage tendency trend is not linear, and differs for each observed color (dye), Fig. 5 Ensuring printing in newspaper rotation, we proofed stability and consistency of dual image reproduction and its implementation on large graphic arts systems, where during reproduction there is no possibility of any additional correction and adjusting. The achieved reproduction result was foreseen. Original scientific paper Agić A. et al.
One of interesting implementation of dual image technology we made is the one on transparent substrate for food packaging (Fig. 7) . Achievement on transparent substrate is important for various reasons. Printing is made by flexographic process. That assumes letterset principles, inks properties different from offset or ink-jet ones. Transparent, polypropylene substrate-foil accepts inks different, where admitting ability, soaking-absorbing and stabilization differ from paper and similar materials properties. That successful realization confirms ambiguity of dual images implementing at rather different imaging systems, as well as stability at long run printing. Meaningful example is also print on leather. Substrate, used inks and reproduction process partially differs from common or usual physical and chemical printing conditions usually used, Fig. 8 . Process of dual images creating was also successful, what also proved versatility of appliance, at the same time ensuring originality and specificity of the product. Following example represents possible coordination at dual image merging with safety elements in a specific and sensible field of multiple safety for dedicated graphics. This is a situation when new security measures are needed against forgery and providing authenticity. Fig 9a) , and NIR (Fig.10b) 
Conclusions
We showed a brief review of CMYKIR technology development from first visually monochrome images to achieved multicolor expressions, combining process dyes and widened spot colors. We used various printing techniques and procedures, customized screening and other reproduction ways that can improve security and authenticity of a product. Secondary graphic, secured and hidden in NIR domain broadens visual experience possibilities. This procedure we can apply to a variety of fields of interest and miscellaneous materials. CMYKIR separation procedure, coordination and equalizing of twin dyes we permanently broaden and enhance. Technological aspect is already on such development level that there practically is no material or dye that we could not apply for broadened experience. Uncovered technological areas are reducing, but spectral visual and NIR properties of multitude materials are still not defined. Information base about visual, NIR and other properties of various materials is still missing. That is still further task for scientists, designers, technologist and other interested curious persons to find out more about CMYKIR technology, double images, materials and dyes, and to find further areas of appliance and usage.
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